Introduction: Many studies based on hospital records or vital statistics have found that childbearing women experience benefits of lower rates of intervention with midwifery care versus obstetric care during labor and birth. Surveys of women's views and experiences can provide a richer analysis when comparing intrapartum care of midwives and obstetricians.
INTRODUCTION
A growing body of evidence finds midwifery care associated with benefits to nulliparous 1 or multiparous 2 women during the prenatal, 3 intrapartum, 4,5 and postpartum 6 periods. Benefits are primarily seen in lower rates of medical interventions during the intrapartum period, including less use of labor induction, epidural analgesia, and episiotomy. 5 These studies have typically been based on examinations of vital statistics, administrative data, or health records. Fewer studies have examined experiences associated with pregnancy and birth care provider from the perspectives of women themselves. 7 However, women's self-reports allow for the examination of questions related to labor and birth processes that cannot be explored through other sources and allow investigators to control for maternal characteristics such as beliefs and preferences related to pregnancy and birth care. Addressing these questions could help women, policymakers and practitioners better understand the impact of their provider type practices on maternal and newborn outcomes.
The Listening to Mothers in California survey, a report of which was published in September 2018, included many questions that could be used to examine women's experiences from their own perspectives, including identification of their birth attendant, their demographic characteristics, and maternal attitudinal factors. 8 The full survey report did not include multivariate analysis of its results, and this secondary study aims to extend our understanding of the effects of different intrapartum care provider types through an analysis of the association between birth attendant and specific perinatal outcomes controlling for maternal demographic and 1526-9523/09/$36.00 doi:10.1111/jmwh.13027 ✦ Although many studies find differences in intrapartum care of midwives and obstetricians, few have been based on surveys of childbearing women themselves.
✦ Surveys of childbearing women can provide access to covariate and outcome variables that are not available in vital statistics, administrative data, and health records.
✦ A secondary analysis of data from the Listening to Mothers in California survey adjusted for women's demographic characteristics and attitude toward medical intervention in childbirth.
✦ In adjusted analyses, relative to obstetric care, midwifery care was associated with less use of interventions, less pressure to have interventions, and greater encouragement of women's own decision making.
✦ Greater access to midwifery care could address the preferences of many childbearing women for fewer interventions and greater autonomy while giving birth.
attitudinal factors. Specifically, we investigated whether women who had midwives as their birth attendants and those who had obstetricians differed with respect to several selected intrapartum interventions and experiences, including interventions to induce or accelerate labor, the use of drug-free pain relief measures, the use of pharmaceutical pain relief, whether women felt pressured to accept certain interventions, and whether women felt that their intrapartum care providers encouraged their decision making during labor and birth. The population-based sampling frame for the survey was drawn from California birth certificate data and excluded women younger than 18 years, those who had out-of-hospital or multiple births, and nonresidents of California. Black women, women with midwifery-attended births, and those with vaginal births after cesarean were oversampled to have sample sizes sufficiently large to analyze the experiences, outcomes, and views of women within these groups. The survey was conducted from February 22 through August 15, 2017.
METHODS

Sample
Survey investigators from the
Participants were recruited using up to 4 invitation and reminder mailings with distinctive envelopes and 2 inserts: invitation cover letters incorporating elements of informed consent and cards providing information about how to access the survey. Those who did not respond to mailings were contacted via emails, text messages, and telephone calls, as possible from secondary sources of information. Women who were included in this sample were invited to complete the survey questionnaire on their own online using any device or with an interviewer via telephone. Respondents participated from 2 to 11 months after giving birth.
Questionnaire
The survey questionnaire, as well as outreach materials inviting participation, was customized to address population and policy issues relevant to the state of California, pilot tested with varied populations, and refined over several iterations. Testing and refinement were repeated with Spanish-language materials. Although the survey could be completed online or via telephone interview, the actual questions themselves were the same regardless of medium. On average, the survey took a bit longer than 30 minutes to complete. Multiple question formats were used, including yes-no questions, Likert scales, closed-ended questions with specific options, and a series of open-ended questions. In some cases, validated screening tools were used, whereas other questions were drawn from earlier national Listening to Mothers surveys or were new to this survey. The complete Listening to Mothers in California survey questionnaire and related materials are available at the websites for both the National Partnership for Women & Families (http://www.nationalpartnership.org/LTMCA) and California Health Care Foundation (http://www.chcf.org/ listening-to-mothers-CA).
To better reflect a statewide profile of childbearing women aged 18 years and older who gave birth to a singleton newborn in California hospitals, UCSF analysts weighted the final sample to be representative of the full year's births using demographic and other relevant variables from the 2016 Birth Statistical Master File. A more detailed explanation of the methodology is presented in appendices to the full Listening to Mothers in California survey report. 8 The survey included a large number of midwifery-related questions, for example, about how women chose their intrapartum care providers; for those who used a midwife, how important it was to have a midwife; for those who did not use a midwife, would they have preferred to have one; and women's interest in using a midwife in a future birth. The descriptive results from these questions are presented in the Listening to Mothers in California full survey report. 8 The primary predictor variable was type of birth attendant, which was determined by the question "Which type of maternity care provider delivered your baby on [date]?" Possible answers included obstetrician or midwife, as well as "a doctor, but I'm not sure what type," a nurse practitioner who was not a midwife, a family physician, or a physician assistant. This analysis only examines the relative effects of having a midwife versus an obstetrician at birth.
The investigation of possible association between intrapartum care provider type and selected intrapartum interventions reported by survey respondents included induction or augmentation of labor, specific pharmacologic (epidural analgesia, nitrous oxide, or narcotic analgesia) and nonpharmacologic (walking, use of a shower or tub, position change, birthing ball, hot or cold compresses, mental methods, massage, or breathing techniques) pain relief measures, and variables that captured any use of medical or nonmedical pain relief. We also examined perceived support for decision making and perceived pressure from hospital staff to accept medical procedures (epidural analgesia or labor induction). See Appendix 1 for specific question wording of variables. The survey questions regarding episiotomy and the use of doula care are not included in this analysis, as the questions were not consistently interpreted by respondents who did not primarily speak English at home, and we wished to retain both English and non-English speakers in the present analysis.
Analyses
We examined sociodemographic variables, including race and ethnicity, age, marital status, women's country of birth, education, public or private insurer, parity, and whether the birth was preterm. In these analyses, Latina refers to any person who indicated "Hispanic or Latina" as her ethnicity, regardless of her self-identified race. White, Asian and Pacific Islander, and black indicate self-identified race among women who did not choose "Hispanic or Latina." We identified women with births covered by California's Medicaid program, Medi-Cal, by linking to paid claims in the state's database. We also examined whether the women strongly agreed that "birth is a process that should not be interfered with unless medically necessary."
We limited the analysis to women who had vaginal births to decrease potential differences in health risk profile between women served by midwives and obstetricians. For the analysis examining induction of labor, we further restricted the data to births of at least 39 weeks' gestation, as a labor induction prior to 39 weeks' gestation should be associated with a medical indication for early labor induction.
To make the survey results as representative as possible of women in California meeting the inclusion criteria and who gave birth to live-born newborns during the 12 months of 2016, responses of the women in the survey were weighted to reflect the distribution of eligible women with live births in 2016. Each woman who responded to the survey was assigned a weight, which stands for the number of women in California like herself that she represents. Therefore, the tables report the weighted estimate of the population figures associated with the respective subgroup involved.
We conducted bivariate analyses of the association between birthing women's characteristics and intrapartum care provider types and chose covariates for inclusion in the final model for which there were significant differences across intrapartum care provider type or a plausible association with the outcomes of interest. Statistical significance was determined using 95% CIs in Tables 1 through 3 . Prevalence estimates across categories of intrapartum care provider were deemed significantly different if the CIs did not overlap. Odds ratios were deemed significant if the CIs did not include the value 1.0. A logistic regression model was developed for each of the outcomes and accounted for the complex survey design.
RESULTS
The final sample size of 2539 women represented a response rate of 55%. Of the overall sample of 2539 women, a total of 1778 (70%) reported having a vaginal birth, and of these, 1421 (80%) had either a midwife or obstetrician as their birth attendant. In the weighted results, of the final sample, 81% participated in English and 19% in Spanish. Of those who completed the survey, 34% did so online, 28% did so by phone with an interviewer, and 39% used both methods (typically starting on their own and finishing with an interviewer).
Overall, among women with a vaginal birth, 12.4% reported that a midwife attended their birth, 67.2% reported that an obstetrician attended, and 20.4% reported that some other type of intrapartum care provider (family doctor, nurse practitioner who was not a midwife, physician assistant, doctor of unknown type) attended. Within each demographic category, women were most likely to report having a midwife as their birth attendant (Table 1) if they were between 30 and 34 years of age (14.9%), were married (14.8%), had a graduatelevel education (17.6%), had private insurance (17.2%), and had a full-term newborn (13.0%) The use of obstetricians was significantly more common for Asian and Pacific Islander women (76.9%), women who were nulliparous (70.9%) or had private insurance (72.6%), and those with a college degree (77.7%) versus less education (Table 1 ). Table 2 presents the bivariate results of intrapartum practices and experiences, with type of birth attendant as the independent variable. Women who had a midwife attend their births were significantly less likely, compared with women with an obstetrician attendant, to report experiencing a number of medical interventions during labor and birth, including amniotomy after the onset of labor, augmentation of labor by amniotomy or synthetic oxytocin, and being given intravenous fluids.
Interventions and Experiences by Type of Intrapartum Care Provider: Bivariate Analyses
The most consistent differences in women's reported experiences by birth attendant involved approaches to labor pain management. Women attended by midwives, compared with women with obstetrician attendants, were significantly less likely to report receiving any medical pain relief measure-71.6% (95% CI, 66.3%-76.9%) versus 81.7% (95% CI, 79.4%-84.1%)-and specifically epidural analgesia: 59.8% (95% CI, 54.0%-65.6%) versus 73.8% (95% CI, 71.1%-76.5%). However, they were significantly more likely to report using nitrous oxide: 10.8% (95% CI, 7.3%-14.4%) versus 5.8% (95% CI, 4.4%-7.2%). By contrast, women attended by midwives were significantly more likely than those attended by obstetricians to report using any nonpharmacologic comfort measures overall-76.4% (95% CI, 71.4%-81.4%) versus 65.6% (95% CI, 62.7%-68.5%)-and specifically walking around at the hospital during labor, using a shower or tub, changing position, using a birthing ball, using hot or cold compresses, and using a mental method like relaxation, visualization or hypnosis, and massage. Women who reported being attended by midwives were significantly more likely than those attended by obstetricians to agree that the hospital staff encouraged them to make decisions during labor and birth-84.9% (95% CI, 80.7%-89.0%) versus 76.7% (95% CI, 74.1%-79.4%)-and less likely to report that they felt pressure to have epidural analgesia: 5.3% (95% CI, 2.7%-7.9%) versus 11.8% (95% CI, 9.9%-13.8%).
Interventions and Experiences by Type of Intrapartum Care Provider: Multivariable Models
Each of the interventions and experiences we modeled was significantly associated with the birth attendant in both the unadjusted and adjusted models ( Table 3 ). The adjusted model included race and ethnicity, maternal age, marital status, maternal birthplace, maternal education, parity, preterm birth, type of insurance, and, importantly, maternal attitude toward interference with birth. In the fully adjusted models, having a midwife compared with an obstetrician birth attendant was associated with lower risk of attempted labor induction, labor augmentation, use of any pharmacologic pain medications, use of intravenous fluids, and use of epidural analgesia (adjusted odds ratio [aOR], 0.50; 95% CI, 0.36-0.69). Having a midwife was associated with higher likelihood of using any type of nonpharmacologic pain relief or comfort measures, using a narcotic, using nitrous oxide, and agreeing that hospital staff encouraged the respondent to make decisions during labor and birth (aOR, 1.52; 95% CI, 1.03-2.24). Women who had a midwife attendant were less likely to report feeling pressure to either induce their labor (aOR, 0.53; 95% CI, 0.34-0.82) or have epidural analgesia (aOR, 0.46; 95% CI 0.26-0.83).
DISCUSSION
The study was based on a sample of 1421 vaginal, singleton hospital births attended by obstetricians or midwives in California to women 18 years and older in 2016. It explored the role of birth attendant from the perspective of woman's reported experiences. Because the analysis was limited to hospital births and because certified nurse-midwives (CNMs) attended 99.7% of all midwife-attended hospital births in California in 2016, the data we report here essentially constitute a study of CNM hospital practice in California. Multiple prior studies have examined pregnancy and birth care provided by midwives, relying primarily on vital statistics, 9 hospital discharge data sets, 10 subsets of the National Health Interview Survey, 11 and abstracted hospital health records. 2 Far less common are studies of midwifery that rely on women's own perspectives concerning their pregnancy and birth care. 12 There were some differences in who used midwife versus obstetrician birth attendants, with midwifery use more common among older, married women with private insurance. In turn, there were substantial differences in women's reports of labor and birth processes by intrapartum care provider type. Women cared for by midwives reported fewer selected medical procedures, less use of pharmacologic and greater use of nonpharmacologic pain relief measures, feeling less pressured to accept medical procedures, and feeling more encouraged to make decisions during labor and birth, compared with women with obstetric care.
An ongoing challenge in the study of midwifery care is selection bias, which can manifest itself in 2 respects. First, midwifery care typically involves risk selection, 13 with women having planned cesareans and those experiencing complications or conditions considered higher risk (eg, malpresentation, multiple fetuses) more likely to be cared for by obstetricians either throughout pregnancy or as transfers from midwives during the course of care. These risk factors can be addressed in the studies relying on vital statistics 9 or administrative and health records data 2 through matching, propensity scores, or examination of a selected low-risk population. Our study partially accounts for this bias by restricting the analysis to vaginal births. The second selection bias challenge is more subtle. It involves the likelihood that women who seek to have midwives as their intrapartum care provider have a different attitude toward birth that involves a desire for less intervention and more reliance on nonpharmacologic approaches to pain relief in labor. The advantage of the study presented here is the opportunity to use an attitudinal question that addresses views about intervention in childbirth processes, that is, how much the respondent agreed or disagreed that "birth is a process that should not be interfered with unless medically necessary." To address the second type of bias, the multivariable model adjusted for women's beliefs about childbirth intervention as a covariate.
A further advantage of using women's reports of their childbearing experiences is the ability to capture care practices and self-reports of other experiences and perspectives 14 that would typically not be documented in health records or in hospital discharge records, which are based on billing codes. In this case, we could examine an important array of nonpharmacologic pain relief approaches, use of synthetic oxytocin after the onset of labor, experiencing pressure to have interventions, and other childbirth experiences.
In the bivariate comparison, women who had midwives as their birth attendant did not have significantly different attitudes toward intervention in birth than those attended by obstetricians, although they were consistently more likely to utilize nonpharmacologic pain relief measures. In the multivariable analysis, when both intrapartum care provider type and attitude were included in the analysis, women attended by midwives were nearly half as likely to use pharmacologic pain relief and 49% more likely to use nonpharmacologic pain relief measures.
Because the results presented here are limited to vaginal births in hospitals, the outcomes of this study are a conservative estimate of differences in practice style by type of birth attendant. The parent study from which these data are drawn found that differences in total cesarean rates by type of prenatal care provider (32% obstetrician, 18% midwife; P Ͻ .01) persisted when the authors limited the comparison to lowerrisk women having their first birth (28% obstetrician, 17% midwife; P Ͻ .01). The parent study also found that many more women were interested in a midwife for a future birth than had experienced one in the index birth. There was also considerable interest in community birth settings, both freestanding birth centers and home births, where midwives are the dominant practitioner type. 8 This study has some limitations. First, it is a study of births in a single state that, despite its size, is not representative of the United States as a whole. Half of our survey respondents selfidentified as "Hispanic or Latina," a figure that, although close to the California proportion of Hispanic and Latinx births of 48%, is more than double that of the percentage of Latinx in the US birthing population in 2016, which was 23%. 8 Although there may also be some concerns with the quality of women's recall of the events relating to their childbirth experience, prior studies have found that recall of birth events have generally been accurate, [15] [16] [17] [18] with some exceptions. We were able to validate self-identification of Medi-Cal coverage against the gold standard of a Medi-Cal-paid childbirth claim and found the women's reports were quite accurate and more accurate than birth certificate items for either source of payment for prenatal care or anticipated source of payment for the birth. Although the use of a measure of maternal attitudes toward less interventionist birth can help sort out the degree to which it is midwifery care or the women who choose midwifery care that makes the difference in rates of intervention, there is considerable nuance to that relationship that may not be captured in a single measure. Additionally, the authors did not have access to information about the various health care providers who may have provided care from the beginning of labor up to the time of birth. It would be useful to know whether a labor was initially attended by a midwife but was later attended by an obstetrician, and vice versa.
Finally, the ability of midwives to avoid medical interventions, implement nonpharmacologic comfort measures, and support birthing women's decision making may vary substantially according to the norms and policies of the institutions in which they work. Many intrapartum care practices described in this study are used at quite high rates by both midwives and obstetricians in these hospital births. Because of limitations in sample size, we excluded home births and births in freestanding birth centers, where lower rates of intervention are common. 19 It is possible that hospital culture dominates practice in a given setting, 20 and midwives have limited opportunities to diverge from the practices of obstetricians in the same locale. It is also possible that midwives who have a more interventionist practice style are more comfortable working in hospital settings, and midwives who practice with less reliance on interventions would seek out community birth practice settings. Although we found that women attended by midwives did experience birth differently from those attended by obstetricians in a variety of ways, even greater differences may have occurred with potentially greater freedom of practice. To further explore these matters, future studies should consider using the Labor Culture Survey to compare microculture of midwives practicing in different settings, 21 along with the Listening to Mothers "birth is a process" item and other indicators of the childbearing attitudes of women receiving care in different settings.
Midwifery care can increase birthing women's sense of agency over the birth process and reduce the use of certain medical interventions that have been associated with increased risk of cesarean birth. 22 Future studies should seek to examine the impact of having early labor attended by a midwife, regardless of the attendant at birth, to better understand intrapartum processes that lead to medical interventions. Accounting for attendants at both early and later labor would also allow for examining the impact of midwifery care on the likelihood of unplanned cesarean birth.
In the end, measuring the individual impact of women's attitudes or midwifery practice on pregnancy and birth care may be less important than we think. It may well be the combination of the 2 factors that makes the greatest difference, and midwives' primary role is to potentiate a woman's interest in a less interventionist birth. Indeed, adding to earlier studies, many recent US studies of quality, outcomes, experiences, and costs lend strong support to increasing access to midwifery care in all settings. [23] [24] [25] The best test of the impact midwifery care can have on US women's birthing experiences will come when all those women who would like to have a midwife can actually choose that option in settings that are supportive of midwifery care. 
Preterm birth Based on cross-referencing answers to questions on due date and date of delivery
Attitude toward birth process
How much do you agree or disagree with the following statement? Childbirth is a process that should not be interfered with unless medically necessary. Do you ...?
Agree strongly
Agree somewhat
Neither agree nor disagree Disagree somewhat Disagree strongly Any attempted labor induction By "inducing labor," we mean using medicine or some other method to try to start the regular contractions of childbirth -before they start on their own. Did your maternity care provider try to induce your labor in any way? 
Yes
